Using student level data, the characteristics of STEM and Non-STEM students are examined for attributes associated with academic success. We use fixed effects models to analyze the variables' role in attaining graduation and college GPA and find preparation and ability, as evidenced by Advanced Placement course work, mathematical ability, gender, ethnicity, high school GPA and college experience are all statistically significant indicators of success.
The question of academic success is important for ican society and the apparent paucity of STEM students is 24 of national concern. As an example, the number of under-25 graduate students earning a degree in engineering and 26 engineering technologies has fallen about 16 percent over a 27 twenty-year period (1985-86 to 2005-06) . The first fifteen 28 of these years saw a decline of 25%. But, the last five saw to be small except that in-migration of students into engi- note McCormack (2000 -2009 Carter, and Thorndyke (2004), Fleming, Engerman, and 229 Griffin (2005), Eris et al. (2007), McCain, Fleming, Williams, 230 and Engerman (2007), Alting and Walser (2007) , and 231 Kilgore, Atman, Yasuhara, Barker, and Morozov (2007 
Modeling college success

256
The basic model for tests of outcomes we employed is a 257 fixed effects estimator. This model is specified as follows:
259
where i denotes the individual student, t denotes the aca-260 demic level of the student, j denotes the course, and h 261 denotes the high school of the student. We define it also attempts to address the role of differential high The Watson School of Engineering at Binghamton University requires four specific mathematical courses, two specified Physics courses and one specified chemistry course. 6 The Harpur College Bulletin states; "Harpur students must complete additional requirements designed by Harpur College of Arts and Sciences to compliment and extend the general education requirements and further their liberal arts education. These requirements include: two courses in the Division of Humanities, two courses in the Division of Science and Mathematics, two courses in the Division of Social Sciences, and an additional four liberal arts courses chosen from each of the two divisions outside the division of the student's major department."Harpur College is the College of Liberal Arts and Sciences at Binghamton University and it is the largest college by far at that University. dents (n = 44,045 Initially, we tried to analyze many issues using a Tobit procedure. We then looked at grades using ordered Logit, but were not certain the data met the proportionality assumption and indeed, there is evidence that the data probably violated this assumption (see Kokkelenberg, Dillon, & Christy, 2008) . Thus, we used a fixed effects model. 8 While the differing number of observations makes a strict comparison via log likelihood Chi squared test uncertain, as the sample size approaches infinity, the likelihood ratio approaches Chi squared and this forms the basis for an approximate statistical test. In our case, the differences in the sample size are 0.63%, 44,324 versus 44,045 observations. The less restricted model is better by a Chi squared test; the calculated value is 12,535 whereas the critical value is about 8 for one degree of freedom at the 99.5% confidence level. and are shown in Tables 5 and 6 .
487
In was not found to be significant in all cases except in begin-
546
ning Biology where the relationship was negative (see 547   Table 8 ).
548
Therefore there is evidence of a gender peer effect; hav-549 ing more females in a class, improves a female student's 550 individual performance in a class. We caution that the rea-551 son behind this peer effect could be that female students 552 perform better than male students, as the gender of the 553 student variable is often significant and positive in other 554 studies (Polachek, 1978; Kokkelenberg et al., 2006 Kokkelenberg et al., , 2008 .
555
But, even though having female faculty, and though the 556 female students generally having better grades, the joint 557 effect of these two variables was not found to be statisti-558 cally significant in our tests.
559
The reader should note that we only investigated grades Finally, having more female students in a specific class 567 helps the grades of all the females in that class. Gender peer 568 Table 8 Influence of percent female in class and gender of instructor in biology and mathematics courses all students earning grade of A. Table 9 Correlation of STEM and Non-STEM AP exams taken with receipt of engineering degree, non-engineering STEM degree, or any STEM degree. work is also consistent with the idea of learning-by-doing.
608
Sadly, we cannot disentangle this further with our data.
609
A further result from this analysis shown in 
